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4Hilf tj^LT 3 5 JlT%W_h 1 0 0Hf%WT#tt§ 3 i: ^ *f $t t i" S . 
[ 0 0 4 6 ] 

$ h \z. *mn<r>mw#nmit . m 1 iz^-t & i %&mwm 1 1 ^mmwtitmwm 1 o 
. i 2 \zxnm^ zmmm&^ii-? zmwmmm i izti^x . ±.m&mmmi 1 & 

x fi & x > < 7 x ^ A . ny^A, -*f 'i y A v ;U t — ^ A . ; ^i,^ — <y ^ x KH x 

ftMiBl 1 o > 12K iHT^'j^A, -f > -v* ^ Afc j: £ §#n,H8£ftt/ 

mm. %rzi$** <> ^ &ummfrh% zit^wmitwmmx&^x . m&itmmm*. 

if ') t7 Afc^&fRJK^ text LT 3 5 J5^%J}1± 1 0 0 ill T % W T # * 3 3 i:*Jff » i: f 
[ 0 0 4 7 ] 

_hie^«»I 1 1 & . ^v^mtt (itfil/LT 1 0 0Mncm*ilf) ^tUi^^ij' 

§f * l < . m fa us \z it . & x a & . ^ >> ^ a x n ^ a x -f ^ ^ a , ^ -r- — ^ a 

kLTtt^Ci: A^i L < x 1 IB*><6 W±ffljfc<*>S«:5 2 18 Jil ± « IB # (0J£tfEI 4 
<7> 1 4 ) Tti^Iti^u. 
[ 0 0 4 8 ] 

IStt±ie7L*g|<7)^TM^i&v^lL©l/L^^ L x nTm^ix fflc 3 8 0 ~4 0 0 nm^lfiR 
ftMTc^Tt^ii^^^v^ L^Lx ftf^'ttli^^ fi^>5r tlz^Z* lufi^tttMU 

sffl^ic^^fflv^ jf ^ic ax ^-^fb^ir^jTcfc ») x mizuk<7>mmizi±.<7>7t&-& o . 1 

JSf%J-U4 . 0 Jlf%WT^* LTv^ z fc S. 
[ 0 0 4 9 ] 

ISW^^^^Btl* i: L T li^Tcfc 5 Z t frltf U L v^ 0 ^<7)-»Stt0. liST%^±4 
. 0 iIT%WT#*-t -5 3 i: * Lu. i^l^i^O. 1 i^T%*iS^Jt^x W^'tt 
fzdbitf £ L < «:v>. -Tjx 4. 0 * IE £ 5 ^ ^/jn-t * t x iimtt ^ <b 

c^lc DTm7t^^^T<J07t]gi§*^ia^^)ti-g. 7 ^jg**^ £ Z> o * fc&fc t t tc^^^s 
^BLTtJcVA ^c^jf ^x _hie t [B]tI<7)Ii* ^ h x ^^0. liST%^±2. 5)I^%m 
TxllBl^O. ljS^%Jil±l. 0JSf%WT^tt5 3fci)*if *Lv^, 

L T x -'Vti^^lliiT-iSCttfft Lu, 

[ 0 0 5 0 ] 

_h!e^lHS)K<7> i¥ 2 lix lnmlU2 0nmaTT'i>5l!:i)^Hu ( $ h \z ft t L 
<tix 5nmiU2 0nmWTT-l>Kt **^va j? 3 1 nm*ilT*lix fSLfciES 



s 5 nmWJ:2 0 3 t I — 7o\ |^ 2 0 nm4@i.5 L 

[ 0 0 5 1 ] 

3 BH mitWl II 10, 1 2 li x £ h LT^f'i > i> ^ a 4? «k V if ^ ^ <b ft § # H 

^^^mm^-izn lt 3 5 jiT%w_t 1 0 0 nf%jjir^t« 3 t # 

^Afe^^lMJIf lcjftlT3 5 JK ^ % * St T- £> £ «rm7fe^Sft^fiS<^^2lii^**ffii:T 

*%BH^#||M^ft:t/»)lti. -f>^^A. $^ft*±^ft*»/£7Gi!lT 

*> -s ft* . cti^^^Tuit LT, ti\ xx\ ^ 57 > x ? > r x f >\ ^ ^ > . ^ 

>l n 7 A . -» \ 7 — ^ A x x 3 > , y i 7 - i, v £fc . 7 -y ^ ft if <7> tc ^ ft** f& Bfl CD iff 
tt^JSft^fti^fBBT^iitiTuT&ft^iiibftv^ 
[ 0 0 5 2 ] 

±IBLfc3 JB«3I<7>jSifl*?«JSSk:fcv*Tli. &mmm<7>m 2 to* . 1 nm&±2 0 nmW 

TT'i 0 . M^faWH^IS. fi^s A^y^A, n ^ ^ As -"f 'J y A x ^ f - ^ A 

iff ic. ^JptiiJBIft*. 0 . lHf%W±4. 0 JIT %J4T#*i-£lM^T<fc§^§£- 
WILi^. Ufc. £JBS?Hft». &*0. lJlf%J.U2. 5JlT%lilT\ ^oKH^O. 
1 If T%W_h 1 . 0 m^%^T#*i-^IS^^T*>^Jt ^t^ U Lu. 
[ 0 0 5 3 ] 

3 8 0 n m<7>7fcjgiS«* 8 0 % lii_h i: ~t § C i: ft*T % § = U fc. ^ «bti)fel<?)3 0 
0 - 3 8 0 nm^)fiK^«-eJ>§ . igft^SI 3 2 0 n m k: It <6 )t2S5fl^** 6 2 % 
ittSCiA'T-n. £ <b Ic li . IS#^ife^3 0 0 nm^Ttll**^ 6%WiJ:t 
ft*T § £ o 

ffl fi I % % * i" -5 Itt^ct ft*T § s o 
[ 0 0 5 4 ] 

ItTft < . fe4l 3 8 0 ~4 0 0 n m<?> £g vl£ 4% is£^ * 2 ^> t c £a 41 <?> 3 0 0 — 380 

nm<7>3a«^«T^^v^S3fl***feffi^fcS^^«1t»JS»JBJST*S. L £ft*o T 

. ^uKm&^mztev>TUv^nm^^^-t zm^^'&fr lt. ^iELit ^led 
«T<^2iBHm«<7) ^ft <bi\ #fe^7t^fi^^^^^^ig^*t- s^tm^^^* 

[ 0 0 5 5 ] 

^^B^^^BHipmil^^il-t-s ?7vi t lt a . v 9 > r>s . if^-^l^lt 

^t>^l-r^rt, iSi&^^vS. C V D^ft £**^i-f <b*i£. 4£M'l4ft ir-<7>II 
i*#J*-ttilix e.-i?TtT ^ X-r%flgv>fcv h a > 7^n- -y y > ^vJ (DCv h a 
> 7x ^ v 9 >) > r ^ ) **^f Uu. 

y A ^ b ^ 1 , ^ V ^ Ac^flJ^-ib^^WilT tJt LT 3 5 1 0 0 Sf%WT 

X^XA-y LTffli\ ^^Xjlt 0. 2 — 0. 8PatL, I 

*<^S^-«^0-5. 5 % i: LT^itS Z i: ft*. £ S L Jff 'ft * # -5 _h T if * L 
[ 0 0 5 6 ] 

*%B^<^g|BHiim'i4swic a. m i -m 4 tc^-tjc-yic. mm^M3 o cofrm^j t < it 



3gHH»«3 0 ti. if=> 55i$L n-ffi^ L < lifilft^Xn- m 7l (02«2 0 ) 

Tv^ffliit L < iiif 7 >r ;u A^fflv^tis, 2 «b tc _hI5^g|BHS^ 3 0 iz it . mm 

h 7 > y a ? - (tft) *>*ti-&mwi-tzrzdb<7>&mnmt)*. mmcomm^^^^izm 
ft t> ft ib m x mm $ ti x o x t jc 

[ 0 0 5 7 ] 

m t ^ e l m t ^> f&Tt m & u l c d ft <^ m B B B fi a * 9t w&m \z & *> it-t & tz to 
s mmMij l < itmm^ i >i zn^comiFM^-comMt Lxm^&Mnit. i/^com 
m % w x. & ^ x <; -rm^m-t z t 

[ 0 0 5 8 ] 

Tjgtt. WflllRt L < ^ A<?)A-fflk:0jS3 tiTv^Tt^ < x Mffitc 

ff^fiK 5 *IT v^tlli. # x li 5S ASSIST 14 & 3 «b tcj|£f t ft 5 . * Tz . Tig* 

«ct l < -f ^ Acon-fflic^fiK l . $ h \zmif^'< ') Tm<n±.iz . mmwt^ l < n 

3 <b tc . «t0, il^lf^ILfciiitt-SCttT^^o 
[ 0 0 5 9 ] 

_blBfitflB*R t> L < tt Wflg 7 >f ;u a ti s * ') i ^ L > f L 7 n - h (PET) . * M x 
- t ;u X ^ * > (PES) . # ') 7 H — h (PAR) . #'J*-t^-h (PC) . # 
M:x^L>^7?L-h (PEN) H<li, ctib^)ltf4^iffi^7 ^ ') 

^ tXftm £ tiS ^- H =i - h JST-«o fcfftJB«3I*>'b ft § <o fc*#f ILv^», 

ft ffla&tc^fc-ttTal^jlJR;? ft* o 
[ 0 0 6 0 ] 

# 7. m 'j 7iij, g£ft^ n > m . SHts ft >• m ^ > (Si on) i, t ^ 5 — ^ abb 

7^^y9Z,l, St ft 7. X&Jgfc «k v 5M t > K # - # > ( D L C ) I^ti^I ti 
il S ^ ft < lilT-i^Cii^ifflLu. 

mit^X^mtlt. mit^Xlz. Mx.lt. Si. Ce. G e ft £ frhmviti* 

^ft < H 1 ttM&±*>^7Clfc*# 3 frLfcffll£*'fr-*-S. 3 tl^<^^^n7U*tC «fc oT. 

x Ti^^Alvr^y^z.i^ it f t * x ^ ^ «k v r >f -y =e y K ^ il - if. > ^ CO (=h 

t l < itmm-y 1 >\- ucommiz^Kizm 0 31 Litis 3 *fc«3t^**R±k: . HuiesBHiim 

[ 0 0 6 1 ] 

^^7 0%J.Ui:t§3i:^T'§^, t/i. ft ^3 2 0 nm^)^H$f 6 5 % i: ~t 
& z b t>*X % Z o $ *b lc ti . ft^ 3 0 0 n m^T^Sii^^ 6 0 %W_h B £ 

* fc. ±ie^«/^^2lB^iim'i4S«^^ffiSJ/L^ 2 o n/DJiiffct* c t ^xb 

[ 0 0 6 2 ] 

J.U<^3fcib^, *^BHc^]gBH4im^^. %-fiEL«^ftir\ SMM^wlfffl 
co^ffi L xm fcif^tc ti . ^Snytmj&Mt&coytcoW *) tti L^j^^[^±^ tKt i?*T' 
S^o *liEL«Tti. IH 5 izijk-t «k 7 tc %7tra^#fe*lifb^^ (Ti^Tft^^t # 
*tl*) d<^l*/SI]i4 0 ^Hffi4 1 t IS4 2 ^«A/-i^3I^^ oTfc ») . ^^x±tcff^/^ 

$tiTv^**» x ^mncommm-mmitmmA 1 (f±*ras:^4. 4 e vwi^ttft*^* 

Lo) *^vMJ/fcJ:^ift4 2 a±mm%C3. 8 e VMTcottn^ftf £ L vO tcfflv^-S 
Zhjb*T*§£o Itftt LTfflv^it^co*%BHcO]gBH4im^ti. S 6 tc^i" 7 tc. f£f± 
mm&n&mwm 4 3 (#ij^.ti. M g . C s . B a . Sr> Y b . E u x Y. Sc. Li 

ft £xmj&$ tix\^z&mmfr. -fficof&frt lt^i nx^z^&m) ^ ^ ft <hi 



f£Bfl^3gBfli#1tJ}|| 4 5 «^n50U5. ifitt*ii^)4IIIi4 3 li*fJfb^^/ 
^)fi«I 4 0 icflt § J; 7 t Eg ^ ti § 3 t ib^ * L ^ „ * £ m 7 ic =fc 7 tc . l&i±m 

mw^^mmm 4 3 &*nc. ipntt^iiB/jt- -s^* > x?>fiii^^«»^4 6 (#Jx.ij, Ag& 

[ 0 0 6 3 ] 

£ * % Bfl ^ 3g BH tiii: LTfflv^JI^, 0 8 (a) (b) ic ^ i" J; 

7lc, ^^B^^jgBHiimil 4 7 . ]3BH$HtM$l4 8 fr^mit£rm<r>mmm4: 0 icmu 

Tv^ElT'tiv^ #£MJj<50jgBH#«|gS4 7 lc t+ £ g£ ft t/ H 4 8 tt. fiflt^ 
5eVttl<»gftlli^tLTi^^bT'J)^ * if & » fli 4 9 lciii?«1£lc 
HiifzM. & x S ^ x ^ s> ^ a N a s> ^ u , ^* u , ^ -r- — u . ^- x 5 ^ a x =. 

ij*ff ILv^*, z ii h <^ £M lz M aE. £ ii & fc> l-f T° 1$ » L fc* L . HI 9 ic ^ -f J: 7 lc ^ m 

mms o ti^mit^m^mmmA o izm Lxu^ieiT^ * v^*». ^<^it^<^^«»^5 

0 ti^f±*ram<7)^W»)S ($J;ittA u. Pt. N i . Pd. C r . W. A g & ir^^Hf 
ttWs sfcwi* *i ^ ^/&t>[c t o &&ttn) T*3bZ> z t fc*$F* Lv^ 0 2 bl:0 1 0 ic^L 

[ 0 0 6 4 ] 

_hie^v>-f ti^^3t<^%^IE L <7)Jt^T^ . 3MiHtt/«l]l 4 4 . 4 8 ic it . ^^mx* 

iff tc3£^s t t . ±h lt^'j 4 > is *t> uis &vmmfrt>% zft&w&itmmm 

IRJimcxt LT 3 5 ®f%J-U 1 0 0 ISf%WTt & § ffl^^^i- £ 3gBH^fttJ?f d^ffl 
[ 0 0 6 5 ] 

^ e5 tc s a6 t ir ffl t- s c 
m«j] 

[ 0 0 6 6 ] 

a tf => ( n - - > r?±i 7 0 5 9 SHx . 7 0 5 9 ^7 xSf) 30±lc. j?^40 

n m^^WWtikWWm: 1 2. ^1111 1 t L Tj? ^ 1 0 nm^lL%^iiI, fe=fc^j? 
^40 n m<?>3iB^^fb^»)]i 1 0 £JHB)Xf*JS LTli^ tifc. IfJiliiH^SBHiimil 1 ^ 

[ 0 0 6 7 ] 

SB^^fbt/vflil 10, 1 2 J; ^IS^^^-ifH 1 1 ii. t ^ ^ ><mn S P F - 5 3 0 H 
fb^S H 1 1 li, ^')7AM>y ^ A^#t?^fb^^*S# (Ga-I n-0) <^7-r 

-vh^fflv^ =f> tmMtoM&ifT.&m^T. ^yxjEEo. 5Pa. ^ai^aiti. 5 

%<7>*f4McT. SA^7-DC 2 0 0WT\ Flf S<^> H J¥ lc * 5 =k 7 ^ W ^1 L T fiKfli L 
o ZW^frfSiii 9 9. 9 9 9 %) ±iz^M L fcitcout I C P fET^Ifrvi 

T-ffl^^*f ^ff ofct:^, ?-ynkB t3f|B] c ffl^ (G a/I n JKT&lfc) T*>S 3 



»U:i^y-yntffluT> t ^ =f > ■ # * % ^ w # a jee o . 5 p a^^fricx 

ico^Tt, :^*ns i M (ftS 9 9 . 9 9 9 %) _h fFgH L fcffil o T I C P 

o 

[ 0 0 6 8 ] 

i7^iAS«3 ULTJI$ 2 0 0 Mm<7)PES7^iA (ffife^-n F 
ST-UCPES) ^ffl *<7>mffi±.lz. ^36/9 £ 100n m^Wiitmit^ ') 3 > Jji ( 
S i ONI) # * t Jg 2 0 i: LTffML, & # * ^ t Jgg _h ic HjM 1-7 i: Is] ft 
60jgBJ3#ltfli 1 & L fc. 
[ 0 0 6 9 ] 

1 - 8 T»«bti/ijgHfli?«fli 1 ^mm&]ji*, sj/t^n-n u 7. 9 e p ( 5M -r a 
> 7. v ji > > ^ aiM cp-t3 6 oi) tci: § l^. $ ^ c , s#t^# 

#>fc^Bfl#itJl<7>^jS5fi* (T S + F (%) ) fc. #^JgH- (BiiffPlfti, U-4 0 
0 0) TPJ^L/co ^i^^ff^T'St^A^tll* (T S (%) ) tPJ^L. (T s + F / 
T S ) XI 0 0 fr^Tt^ii^ ( T p (%) ) i: LTSffi Lfc. 

[ 0 0 7 0 ] 

i^^illl 1^)^-1*1^2. 5 ®^%lcm^LT]gBflSHfc!|MJgl 1 0 , 12^^ 
^ A#1TM ( { G a / ( G a + I n ) } XI 00 (%) ) ittzMG (mMM 1 

- 3 ) . 3gBfl$Hfc^»)H 10, 1 2 <r> if x ) 5 0 T % lc HI 3E LT1I;d4I 

Jg^MMfc^fLS -t±/c^§£- (UStefll 4 - 6 ) . 3gB^^fb^»)H 10,12 
»mtclIH^^* L f-Jt^ (UStefl 7 ) J: ^3gBHiiH§| 1 t <?> m tc # * ^ 'J7I2 0 
fc0fiKLT£>£«3- (^SfefJ8) ICOUT, SSHHi$i8)K 1 ^Miftt/Cfifc <fc 
13 8 0 nmlcfelt^ t^jS®^ ^flx * #46 7c 7^3231 * <o ^ fk% ft 1 tc^i", 
[ 0 0 7 1 ] 



an 











[Q/n] 


ytmM^ (^ft380nra) 


T S + F (%) 


T F (%) 




35 


2. 5 




5. 07 


80. 1 


88. 7 


HWJ2 


50 


2. 5 




5. 12 


83. 0 


91. 9 




65 


2. 5 




5. 92 


84. 1 


93. 1 




50 


0. 1 




3. 80 


83. 8 


92.8 




50 


1. 0 




3. 99 


83. 1 


92. 0 




50 


4.0 




5.93 


80. 6 


89. 3 


%mmi 


50 


1. 0 


0. 5 


5. 35 


80. 7 


89.4 




50 


1. 0 




4. 98 


70. 5 


88. 3 



[ 0 0 7 2 ] 

mmmitmwm 1 o , 12a. #m^a. ^^^^Afe^^^a^^^^^^nH^fbt/ 
sph fc l . m.m.^^&mmT twti # ^ ^#ira 3 5 . 50. 6 5 jif%<^ 3 t 
Lfc. i^^^ini 1 a:, miz£t*ffiWLtz^&mmtL, ^wito. 1.1.0 
. 2. 5, 4. 0 m=?%<n 4 mm t l fc. 



[ 0 0 7 3 ] 

Hifefll 1 — 8 T'#^^fclB|i|fI^F IB (Focused Ion B e a m) ftn 
Itc Jc ^DrffiMf^fFtKL. 3ijiMm^SIffl(lt (TEM) tc J: s M ffl iffl*8<50 jEH ^ <b 3g BH 

H fife 00 1 - 8 <7>jgHJji?mJgti » H § ( 4 0 0 - 8 0 0 nm) Mii* 

li 8 7 %WJ:T'* 9 . mm^^dbfz^SU^ ( 4 0 0 - 8 0 0 nm) ? tf> ¥ i9 S & 8 

0 % lil _L T £> »K BTmT^SB^'ttlCfStlTV^ Z i: ^fitfS L fc. Hl^<b^3J:7 
tc . 3gHBiHfc«fo»J8[ 10, 1 2 <?) ') 7A#fi% 3 5 - 6 5 ilT %^IBH t L . 
dlc^^O. 1—4. 0J%l L %<nmmT*W<1]nLrz&&iicomn£>WB~%:m^&fr.&~%:l 
. 0 JSf %X-M-% 0 . 5 JSf%#t L f-$S^^»)l^fflv^titi\ SlBHiimfStt^SSJ/L 1 

0 a/nWT<^#^fc^v^Mftii'l4%^ L . I@#^)ftI 3 8 0 nmtcfctt^T'c^ii* 

t 8 8 %w_h tm^^tMm^^^m^tirz. zrz. mm^^dbrz 3 8 o n m<r>itmmm\t 

. 7 0 5 9 #7 *£*t*fflv*fcl§ (HffiEfll 1 - 7 ) T 8 0 % lil±T*> 0 . PES7^i 
^*ffl^fci^?t 7 0%mt^^ofc. «k o T . ^v^ipmtt t»I3 8 0 -8 0 0 n 

i;oT. c Jc 7 &^Bfl^lII]I^]gBH^mi4*flxti . tfewLED^LdU-f-^ 
L < li. § vMiMfiE L^flJffl LfcT»^ 7.<^3gB^m*i: L T tl T * ffl t v^x. § 

o 

[ 0 0 7 4 ] 

mmm 9 , 1 o<^s« &mnmi 1 tLxn^ 1 0 nm^iM^in 1 

1 <?> n *> *) tc . 5nm^)^fll 1. tfcttH? 8 nm<?)oy^AlI 1 1 % ffl 
&*M±. H 1 tc^ L fcH«£0O 1 - 7 <7>li^ t [BJ tl i: L fc. £ fc. SBH^fbt/vSH 1 0 , 1 
2<?># l ) ^^#*«^ 5 0 JK^% tc L fc. 1 -8 t mn<7>3kftT° 

m^fitzmmmmm 1 <7>ftffi&i/t;^. &t«ff a ^?ep ( -r >f > * v ^ > > v 
tiMCP-T36oi) iz £ zmmMm-z-mfeLfz, <*«btc. mm^^^rzmmmmm 

^ytmmm (T S + F (%) ) fc. ^TfeTtStf ( B ftSi fP Fff ft $!k U - 4 0 0 0 ) 

tzo mn<7>&ftT'mM<7>&<7>?tMmm ct s (%) > ti^t . (t s+f /t s ) xi oo 

* JS S ft <^ ^SiS^ ( T F ( % ) ) t L T » ft L . 
[ 0 0 7 5 ] 

mmm 9-10 -?#<b*ifc3gBjjis«jgfcF 1 b^bxic * *> mmun^ftm l . jgissm 

TSMM (TEM) tc «k ^Hffflffl^<?>itm^'b^BH^fb^»^ J e$K^^r^*HI^ : &JS^Hj 
j?*^s+^fc 0 ic^oTv^ 3 t-gmULfzo Ztz. TEMtcf4f« L T v^s «^*S0#f PJ 

[ 0 0 7 6 ] 

Hifefll 9-10 tf>SSHJH$«JKtt . S W<n^n$k (400-800nm) T-^^F^SiS 
$fl8 7 %W±T*> *) . MM^^tbfz^SUt^ (400-800nm) T^)X±52IM^T ^ 

8 0 %iut* »} ^suT*<omm'&izmiix^ z z t -&mu t tz, ^tz, ^^#j9-io<^ 
mmmnm 1 o&m&tm&is * 3 s 0 nmic4jt , ts^2Sii*^^fi:*^2 tc^-t 0 
m 2 3t>^ «k 7 tc . nmfi 9-10 ^la^titJiEftK 1 0 n/Dwr^#f 

tc?g v^MfKiitt^^ L x Jg S #<7)ft^ 3 8 0 nmlcteltS T^jgi!^^ 8 8%lUtIvi 
T^SIiiff <b tifc. Ufcx S«t^ftfc3 8 0 nmW7tiI$ti8 0%lUt^^o 

fc. =fc oT. i: 3 8 0 — 8 0 0 nmlcteuTluli@$^^t SifiK^) 

JcoT. Zco «k 7 >5:]gBH4|mBJ^]gBH4imtt*«t±. tfe^)LED^L(IH-f-t 

o 



«2 







/v fS3 xttt Bit- ^.i^ M/Tr-* / UiL- [q- 


fit 
lis. 

[Q/D] 


(KS380nm) 


T s + F (%) 


T F (%) 




50 




6. 28 


82. 1 


90. 9 




50 


PS***flpBI/8niii 


6. 44 


80. 1 


88. 7 



[ 0 0 7 7 ] 

mum i i t LTM^tzMwmm'\imtt<7>m*$}-%mf%i$m i ^tx-i^ s«3 o 
ic i o o a m^p e t y i >i u c&w mmnm) -zm^tz, &m&mm i i c it. 

rtl y^A^ 1 ^ % HI 3 i±fc#S^^»)l^ffl M^ft^ljl 10. 1 2 ICtt^'J t7 
Attl ( {Ga / (Ga+I n) } XI 0 0 (%) ) i)'5 OHf %-?*4» G a - I n 

PET7 ^lAllx^ilL^ft^^i^ffofc. ^d^tcti. fliJ¥t - 57 - tffluxl 

mm L 7Co 3gBHg£ft:M 10,12 ^(11?^ 4 0 nmi: L> i^^»|fi 1 1 tfOfliJ?^ 1 
. 2. 1. 6. 2. 1. 4 . 0. 12. 3. 15. 2. 19. 5nmUT> 

[ 0 0 7 8 ] 

#<b*lfcjgBfl#mfli 1 <7> ft ffl fi l/l ^ . fil/L^I+a l X?EP ( 7 O 7s V ;b > > V 
tIMC P -T 3 6 0 ffl) \z J: 5 Hgg#f L fc. $ <b fc . fclfl^tlg 

^ftM^ (T S + F (%) ) fc. ^TtftSff ( B:&«lfEffi*t«L U - 4 0 0 0 ) TIUSL 
fc. Is] *3S * </> ft &5S3fs (T s (%) ) ti^L . (T s+F /T s ) XI 00 

* JH S # ^ ftigii^ ( T F ( % ) ) t L T S £dbl L . 

»<b*ifcjgBfl#mi&£F I B^BXtc «fc 0 KfflM^^ftM L . IgMHTSJi^ft (TEM 
) ic «fc ^lfffflffl^^il^^'b^BH^fb^»^^#S^^^W^^ : &m<?>flii¥^^tf ir'fc v tc 

[ 0 0 7 9 ] 

IS^^^PIjl 1 1 <r>mm-& 1. 2. 1. 6. 3. 1. 4. Onm^ mUM 1 - 8 
^inf<t5t, M&t/Uiiiftn LTv^ < a* x ftffllftj/i 1 00-5 0 0 a/D^lBfl 
i$«Jg|jb»#<b*ifc. fli g #<7>Hj^ts| (400-800nm) T*<7> ¥ *9 S£ i§ * tt 8 7 %W_h 
?*> 0 . ^dbfz^SUi^ ( 4 0 0 ~ 8 0 0 nm) T tf> ¥ # S£ ift * t 8 0 %&±T?*> 

Ox ^IUi&T*<DMm'&lzmn~<:^ Z> Z t^BMLtzo I@#^)«I 3 8 0 nmtfett§)fc 

3gii^ 9 o %&±. s« ^/cft^M 8 o %M±.<7>mwmmm i u^jk 

g #c^Hrm^T-^¥±5/]gii*li 8 8 %^_LT-£> 0 . HMU 9 t la] ti lc fSti ftM'tt * * 

* 1 1 <7>I!J¥* 12. 3. 15. 2. 19. 5 n m USE 00 1 - 8 <d 

WH3«Jg**#«b*lfc. fli @ fr^HJ^ti ( 4 0 0 - 8 0 0 nm) T- <*> ¥ ±5 m & * t± 8 0 % 1M 
_tT?*> 0 x IS fr^ilk^k 3 8 0 n mlcfcti--5) ft^ii^ii 6 0-72 %^Mmmmm 1 T?*> 
0. *«^#^^7t]g3i*li 5 3 - 6 4 %T'£> o fc. ^«E^J 1 ~ 8 ^SBHipmfli^iSB^^ 
tttStt t tb^T fe^ 3 8 Onmlc felt S ag^ L ^><?> . titl. 

£. o 

iot, 1 1 T^L/3«^^]gBH4>m^^]gBH4|mtt*Wli. tfe^LED^L 



[ 0 0 8 0 ] 

LMMM 1 2-1 7 ) 

nmfi 12-17 %m<7>ffi&it. m i tc^ t ^isjmj i - 7 tmntt 

MiHt^/S)! 1 0 , 1 2 icov^Tti. ^^WiS^lc^i-^^/'J^A^-^M ( { G a/ ( 
Ga+In)}X100(%))^48 jf^% . 6 2 Hf% . 8 0 . 9 0 jf T% . 

9 8 JSf %fe =k ^ 1 0 0 JHf% t L . &JgJ¥fc 3 8- 44nm^Lf-o ^SflltiflM 1 

- 8 i: mft<r>$:f¥X- * <"* v 9 'J > -r^Tf^SSI L fc. jMiHLt/WK 1 0 . 12H. # ') t> 
uh A > -i? t> u ^ # t? Blfb^fcSUfS # ( G a — I n - 0 ) ^)?-rn^ffli^ JffcT ^ rf > 
^xjs^uiir^ ^> tii^l^^X^fflul, #XJ±0. 2 — 0. 8Pa. B£l?r3rES 
it 0 - 5 . 5%<7-)^frlcT. SA'^-DC 2 0 0-3 0 OW (DCgA^^-Mt'l 

. 10 — 1. 65 W/ cm 2 ) T . PffS<^>^j?lC^-^) Jc "7 HiSLT^ILf;, 
ffT'S i MM (MS 9 9. 9 9 9 %) ±.\zftM L^Hcov^T I C P %7te^*f&T*ffi/$^ 
tf^ff o fc^m. h i: & t?[s] C (Ga/I nilT&lt) Tito £ - t^MM L 

fc. i^^^fli l ii. flu ^ - r >v h . #>siMi. & JHfc^fln L /cIM 

h tfflv^T, ftr^rf^^x^fflu, # * JE 0 . 2 — 0 . 8P a^)^frlcT, 
SA^^-DC 5 0W (DCgA^^-SSTO. 2 8 W/ cm 2 ) T . pfr ^<7>$l i¥ iz & 
3 =fc 7 Iff WHS LTR^I Lfco i^^^fiCov^^ 3^)^frT'S iSIx 9 
. 9 9 9 %) _hlc f^JBI L tzBlz o v^T I C P ^7fe^#fv£lc J: 5 ffl f£ # #f * ft 7 t . 9-Y 
v h b IZ £ n 3b % Z t % ffiM L fz * 

[ 0 0 8 1 ] 

mmm 1 2-1 7 -?#<b*ifc&wj*$«Jg*F 1 b^xic * DffflM^^ftw l . mm 
hetshm (tem) k:«j:sBfffiffli«^m^3t»^. s«ii*ft«fo»jg^$i&3'&»j£*>£-JB 

1 2-1 7 ^jgBflipmiSti. IS § #<7W^is£ ( 4 0 0 - 8 0 0 nm) T'^ffl 
jgilM 8 5 %W_hT£> 0 x **R*##>fcDj"3ii& (4 00-800nm) ? tf> ¥ ±9 2S 5S 3* 
■?t8 0%WiT?*»), 5j^T^3SB^tetcfStiT 3 t «fflg|£ L fc. Ufc. HflfeflJ 1 2 

— 1 7 <7>2!Bfli|mJ]! 1 <^> ft ffi ffic frt ft is J: c^l£4% 3 8 0 n m. 3 2 0 n m. 300 nmlcfe 
It -5 ^dbfz^MM^ T^Sii* tf> ^ fb^ ft 3 lc^i" 0 ft3^<b^£J:7lc 

. mmm 9-10 ^^B^ipmiitt^EfiK 10-14 a/u<7>^n\zm^m%&m , & i k^ 

L . H S #<7>i£il 3 8 0 nmlcfcltSTte^ii**; 9 2 %W_h ^ v^Si§^f'l4 «b ti 
o * tz. ^abtz 3 8 0 n m^Tt^ii^ti 8 5 %lzl±. t Mfr o fc. £ o T . H ipm 

ttt»I 3 8 0 ~ 8 0 0 nmlctev^T^v^jfi*%'fr^SffitS}a<^2S^^«lg4j «fc V2|Hfl 
ilfttStt^Hn? Sfco H 3 ic It. 3 2 0nm. 3 0 0 nmlcfclt^ t^M* 2 *, IB 
LX&Zt)*. ^^WMmmit^Wm^ G a li^vMi if . ll*^u;t*'b*^, 
[ 0 0 8 2 ] 

Jff lc G a »**8 0 %W_hTli. H@#<^&4% 3 2 0 n m iz is It £ li 7 0 %1^_LT 

^^). **R*#*>fc^aSii*-e«t 6 5 %&±tf> ^^^IST- 1 ^.o ifcGai4«9 0%W 
_hTli. 11*^)^1 3 0 0 nmlcfctt^Ii*li6 SrolUT-i)'), Six * #36 /ct^ 
il*-?* 6 0 %W_h<^]gBH^mtt*Wib*|imT«# 5. J:oT. * ^ HH <?> ]g BH ^^'14^^ * 
ffli^ChlcJ; ^HSJ/lI 0-1 4 n/n^^v^«tt*Jf % tzfrh . fe^ 3 2 0 n 
m. 3 0 0 nmto$r>^9\~K<7)ffi^&<7)m^&WMM : %:^M~t& Z t jb*T'# . c<^HB^i|m 
ttfStSillcMtS c i: tc J: 9 fi^^^^^iitt^^v^feJjt^jgBH^m'ttS^ib* 

t z. -5 o 







#m 




mmmm 
[n/d] 


Jtmi&m (M380mn) 


ytmmm ($«320nm) 


X&l&m (f£S300nm) 


T S +F (%) 


T K (%) 


T s+ f (%) 


T F (%) 


T 5 + p (%) 


T P (%) 




48 


2. 5 


- 


10. 42 


86.0 


92. 7 


50. 6 


54. 6 


32. 0 


34. 6 




62 


2. 5 




11. 20 


86. 1 


92.8 


57. 7 


62. 3 


38. J 


41. 1 


mmnu 


80 


2. 5 




11. 85 


85. 7 


92. 3 


65. 2 


70. 4 


45. 2 


48. 8 




90 


2. 5 


- 


12. 11 


85. 8 


92. 5 


75.6 


81. 6 


60. 2 


65. 0 




98 


1.0 


0. 5 


13. 51 


87. 5 


94. 3 


78. 5 


84. 8 


65. 4 


70. 6 




100 


2. 5 




12. 89 


88. 7 


95. 6 


80. 0 


86. 4 


68. 0 


73. 4 



[ 0 0 8 3 ] 

(mm.m i 8 ^ 



2 3 ) 



HSfefJ 18-23 &JH<o*f!3I^ H 4 tc^; L fc. *%BH ti^flx 3 0 <^ _Lt. 

Sf3 0 tcti^rJ&B^Sflx^ffl^/co 4«^f I 1 4U-vtiHll 3 t&l 

<7>nm-?mi&2n. -v y>imm 1 3 ^mmm^nmLx * 2 nmt l. 
1 1 ^siBH^fb^ 1 0 mizmm. l t *<r>mm-& snmtttz, a rz^mwtitmwn 

oi^Tti. ^^fSJK^ fcW-t § # M t> A^-*M ({Ga/(Ga+In) } XI 
) ) t4 8Jlf%, 6 2JK^%. 80ISf o /o, 9 0JK^%. 9 8Jlf%i?J:Vl 
% i: L . jgBflifrffc^Slfli 1 0 tfOfliJ?* 5 3 - 6 0 nmHf;. 
ti <?> * t* x ^ >v ? > ? f^«l L o 

[ 0 0 8 4 ] 

HJfefJ 18-23 -?#<bftfc&flB*$«Jg*F I B^JBXtc J: 9 DffflM^^fFfij L 
(TEM) k:«k SKrffiffl » ft* <bi 



1 1 



1 1 (He 
0 0 (% 
0 0 JS^ 

g-WflHtifUMJ 1 - 8 t Is] 



=5? 



[ 0 0 8 5 ] 

mum 18-23 <7>jgBfl H g ft<7>afUt& (400-800nm) T<^¥±331 

ii^ti 8 5 %Jil±-?#> ») . rIS^ (400-800nm) T <o ¥ ±9 2£ ifi * T 

t 8 0 % lil IT' £> 9 of ST* Bfl te ffft T S c i: % fflgfg L . U . H M 1 8 - 2 
3^>1B|]3|SI 1 ^^HftjSflfc J; Vil^I 3 8 0 nm, 3 2 0 nm. 3 0 0 nmlcfcltS 
Mffl.-£&dbrzytMM^ t m S ^^TfeSlM^^t^H 4 te^i- 0 H4 5 =fc 7 tc. n 

«j 18-23 <7>3gBfli|iii]imftffig;i/L 15-19 a/n^#mic^v^«m^^i4^^ l 

fc. Igg#tf>feil3 8 0 nmtfeit^til^t 8 8 %lil_h i: ^v^&ifiJff It 

hiltzo ifc, Mt#ftfc3 8 0 nm^))tli$tt8 2%lUtl^ofco J: o T * ^ 
v^mte t fe^ 3 8 0 - 8 0 0 n mlcfcv^THv^3i^^*i--5 fifiK^SBHipmiSfe =k 

[ 0 0 8 6 ] 

2 «b tc . ^ 4 tc ttx fe^ 320nm. 3 0 0 nmlcfclt^ T^jiii^^^ L X % ^\ # 
^tSSBHi&fb^W^<^ G a M**#v^e Ii$*^v^ i: ^fc^l., ^ tc G a a to* 8 0 
%£l±.Xlt, I@#^feI 3 2 0 nmlcfe[+^ia$ti6 ZXIUT'^'), mU^^tbtz 
KMmmx$j 6 2 %lil_h<^]gB^^mtt*W^limT«§ -So if;G a M** 9 0 ToiUTMJ, 
lS#^)'feI3 0 0 n mtcfett ^jgii^tt 6 1 % lil _hT* *> ») . MM* #a6 fc^Sga^T?^ 
5 6 % W ±<7>]gBjj*gm'l£ S CUBITS -So JcoT, *^i^<?)2S^i¥*'tt»IS*fflv^s c 

fc tc «k x mmmai 5-1 9 a/n^^v^^tt^jt ^ % &<b. ^i3 2 0 nm« 30 



o 



*4 





RMi /T\ vff it 

m °j 73 x ) v 


mmmmm 

fit 
[«/□] 


Jtm^im (&^:380nm) 


7fe3Sii^ (#£^320nm) 


yti&M^ (^ft300mn) 


T s+F (%) 


T F (%) 


T S4F (%) 


T F (%) 


T s+F (%) 


T F (%) 




48 


15. 32 


83. 0 


89. 4 


47. 2 


51.0 


29. 8 


32. 2 




62 


16. 30 


83. 1 


89. 5 


54. 1 


58. 4 


34. 6 


37. 4 


3IMi#'j20 


80 


16. 01 


82. 2 


88. 6 


62. 1 


67. 1 


41. 2 


44. 5 


Hft#'j21 


90 


17.50 


82. 1 


88.5 


72.3 


78. 1 


56. 5 


61.0 




98 


15. 20 


84. 5 


91. 1 


75. 1 


81. 1 


62. 1 


67. 1 




100 


18.62 


85. 2 


91.8 


78. 0 


84.2 


65.0 


70. 2 



[ 0 0 8 7 ] 

(mm.m ?. a ) 

</> «t <?> % ffl . tr - a K v£ T* # <b ti § Jg <?> 9 ~? u >v h i: b ht IbJ — 

iztc % Z b^, dfc =b V 7 ~f l v V <r> I C P ^7te^#fv£lc J: S fflj£##f L fc. 

[ 0 0 8 8 ] 

jgBH#«HtF I B^DXtc £ ►) DffflMM^f^M L . MMH^ MM (TEM) t c Jc 3 

SZUi^Lfc. Ufc. TEMlcftS LTv> S*T*&HJIf <b . 3g Bfl B&fcftftJji fc* 

# H e H Hit at T *> § C i: fit If L . 

»<b*ifcjgBfl#mi&<7>#m'l4. Hj^ts| ( 4 0 0 -8 0 0 nm) <^ t£ 3g ffi iff '14 . 3 8 0 n 
3 2 0 n mis «fc V 3 0 0 n m tc 4? It 5 t^jSj©^ '14 * 9 ') > rv£-?ftjSI L fcig 

eHr|gJ^<?>t^**#^ti. tfe^S^^^LE Dt» L < IH -f L < li, 

* l±M*i E L % fll ffl L >M 7. <t> 3g fft t LTiim-Z&Z Z t^mULfzo 
[ 0 0 8 9 ] 

( aui^y i ) 

-y ^ > r^TJ I T Ollt ntK5^^7 ^mM±.\zftMLtzo I T 0&*S# ? - 
Y v V ( 1 0 w t % S n 0 2 #1r Lfcln 2 ° tfflv^ . t ^ =r> t I* 

^tffluT, ^XJIO. 5 P a . ie^9HMlt 0 ~ 5 . 0%^)*fflcT, SA^^-DC 2 

mizmm^it. mm 2 0 0 nm^> 1 Tosit^iLt. 

[ 0 0 9 0 ] 

uITOIIli, 4 6 O/DT' ») . ^co t B ^^JMiti ('RI 4 0 0 -8 0 0 nra) 
«<7)Ii*li, S«t^ftT8 2. 5 % . fli g #<^¥±32lii^T 8 8 . 5%-?*>ofc. 

)]I@fr^fe^ 3 8 0 nmlcfctt-STtSii^tt 5 1 . 5 % T' *> ») . * fcSi * &dt>fz?tm 
ii^tt4 7. 8%-?*>ofc. Sfc, tI 3 2 0 nm^ 3 0 0 nmlcfcit^Ig^^tli 
$t> 5. 0%. 0%^^^). *^BHcoH]fefJ 1 - 2 4 ^jgHHip^^ t l$m% *) . Fa £16 

L T flj ffl -5 3 i: *»T« # >5r . 
[ 0 0 9 1 ] 



m i <7>mm^mmmnm 1 -zmm-tz \z Mfz *> . i 1 <^mm^ 2 2 nm t Ltz 

. ^fz.mmwatwmmio, 12*. ^m^a. -oy^^tectyifi^'b^s^ai 

iHL^Sd i: L . ffi^^^lJSf # 'i ^ A#*S 5 0 J1T% t L . illS 1 

1«. &k:&fc«sfln Lrzm&&&Wm 1 UU 4f^Dl^2. 5JSf%fcLt. 

3SBfl#«lg*F I B7jalic =k 9 iffistt^ffiL, MMH^Mft (TEM) tc J: * 

Kt$lgLfc ( TEMKtt«LTus«T*$0Jlfi!l^<b. 21 BH *» 

# h h h Hit it t 3h & z t * mm l . 

[ 0 0 9 2 ] 

^«»^<7>^j?^ 2 2 nmtlKt^, t# «b ft 7c 3g Bfl <r> ft ffl ©fit tt 3 n/DW 

T^^v^mtt^^ L fob*. ( 4 0 0 ~ 8 0 0 nm) # <t> ¥ ±3 ^ 33 j& s£ ti 6 

8% (S«##>T 7 3. 0 %) M£ < . BI S 3 8 0 n m iz is rt Z KMM^ It 7 

1. 1%*T0*). £ fiSflx* ^a6fc7t]g:ii3Mi 6 6 %fcT0<6fc#>. iff* L < £v>. 3 
2 0nm. 3 0 0 nmlc:fcM+5Jgg#<^aS*fc 5 3%*T0ofco 3 ^ flfi ft a 3g Bfl g£ f fc 
%am t £<7)tf>)t>uS.-&3 5 — 1 0 Ol^f %^)iHT-f xT^0CfJ>o/c. £ o T . Z<r> 
=k 7 *^BHi?mflitt. tfe^LE D t L < tt V t L < «. 5 vMi&jf&E L* 

flj ffl L t» >M X <7>jg |«i i: L T fij m -f £ Z i: v> . 

[ 0 0 9 3 ] 
CiLMJI 3 ) 

in i fi it Myitis i *«i ic ^fc o . ^HfliHfc^fli io, 12*. ^ 'i 
m ^ A#irM 3 o i: l . ii*. miz^^mm l fcsi&^&^igs 1 1 t l 

, &Mn»* 2. 5Hf%fcLfc, it, Sf3 0 1CIJ 7 0 5 9 ^7XSi^fflu, §i 
<?> $1 J¥ t HJfefl 1 - 7 t fa] ti ic L . 

g|BHi>m)]i*F i b^bxic j: ►) DffflM^^ftM l . mmmm^m'&im (tem) tc «t § 

5:ttll?,Lt, if:, TEMlcftW LTi^tf»0JfIS^b, DgBH^fb^^^** 

# h h h H«3t T *» § C i: * fit If L o 

mmmnm 1 <7)^S&1/Lflfc Jc 3 8 0 n mlc felt § 7t3gii^*^ 5 tc^-to 



«5 











mmmmm 
f« 

[fi/D] 


Tt^Sii^ (jS*380nm) 


T s + f (%) 


T p (%) 


lt«0lj3 


30 


2. 5 




5. 11 


69. 7 


77. 2 



[ 0 0 9 4 ] 

mmmitmmm 10, 1 ^ A#irs* 3 0 ^st^^l isfttt 

a 1 0 a/niMT^Hv^ipm'tt*^ lt^m (4 0 0-8 0 onm) ^muw^^n^t 

It 8 0%W±*^Lfc<>*. H @ 3 8 0 n m ic It -5 T^ii* it 8 0 % * T 

tzmm^^dbrz^tmrnmit i o %* t@ s ^*>. iffiK^u. jc-^t. 3<^j: 

v Mi M E L * fll ffl Lf;TM*-f 7x <7) jg mtl UWHtS: t* s T*§in\ 

[ 0 0 9 5 ] 
( bKlv#H 4^7) 

m i <^mm^^mmnmizisv^x . mmmit^mm i o . 12*. > ^ ^ a. -t ^ 

Afe J: Vge^^'b * -5# H B H S^fb^*)B (In-Ce-O. ICO) i: L . ffll^*^^fM 



JKTlcttf £ -te M ({Ce/(Ce+In)}X100 3 JI 

f°UL/;^fl, IMJ 1 - 7 ffl Tagtfl ft »| Lfc. 41111 lit 

s ilc^$)|i]D L fcil;a^Si 1 1 i: L . ^^^)Dl^ 0 . 1, 1. 0. 2. 5, 4. 0 
)Sf 4 il L . Hli?^ 1 OnmtLfc. 7 0 5 9 ^7 x M _h ic ft M L fcjgHU*$« 
II ^Itffifil/iflfc £ l^l£4% 3 8 0 n m tc felt £ t£ 3g * ^ It 6 ic^iTo §i^)uf tl<^ 



*6 





mwi 






mmmmm 
« 

[Q/D] 


3te3Sifi* ($t^380nm) 


T s +f (%) 


T,, (%) 




11.3 


0. 1 




5. 07 


51. 2 


56. 7 


Jttt«5 


11. 3 


1. 0 




5. 12 


51. 0 


56.5 




11. 3 


2. 5 




5. 92 


51. 4 


56. 9 




11. 3 


4.0 




6. 43 


49. 2 


54. 5 



[ 0 0 9 6 ] 

j&mmitwmm 1 o , ntoy^A^'j a*? =k^$e*^#£#iiH^«» 

fli i: L i§ ic it . m ffl ft tft 1 0 n /□ lil T C * S 't <?> <JO x IS^^feI 3 8 0 nmlc 
fct+ § 8 0%£*£<TIhI , K 5 7 %^^<7>fiv>7t]@3g*^^i-fca6. $F * L 

[ 0 0 9 7 ] 

( b-hiv#H 8^11) 

in i Jh^bh^hii i icfev^x. mmmitwmm 1 o . 12*. ^> ^^^. u 

fcJc^8£|^^&£# B B H H^fLt/»l0l ( I n-Sn-CK ITO) t L . iffi fiK £ £ & « 
T tc xti" -5 7. X#1r« ({Sn/(Sn+In)}X100 (%))t7. 5 !%T% t L 
&fl!J?^3 8 -4 4 nmHt. &MWm 1 1 ft, IS lc & * M L 1 1 i: 

L . ^f^Dl^ 0. 1. 1. 0. 2. 5, 4. 0 U=f-%<r> 4 flM i: L . JSJ¥£ 7 - 8 n m 
i: L fc. *«( 3 0 tc ***R*fflv>. S*c±lcHlfefJ 1 2-1 7 i:[B]tI<^* 

fr*>x^y 7 M > r?£-?jgBJJi$«Jg|fcftjB| Lfc. f#<b*ifcS£BJJiS«Jg& 1 <7>?#'l4^ft 7 tc ^ 
ittSHM 4-7 i:^<fB]D ffifrT* 0 . ftffi&J/Hi 1 5 a/DWTT\ & t& <7) 3g i§ 
&\tM\>*i) H@#<7)3 8 0 n m<7)7^3g3i^ti 4 7%JilTT*»l, Sflx % fzMM 

4 4 %lilTT'£> *) Mm^lt B b^Tfiv^ Ufc, 3 2 0 nm. 3 0 0 nmT^)tli 
* 2 t^7lC^i-=k7lC ^ |£ Bfl tf> H U #J t It ^ T rfrS IC ® fc» -o . =fe o T . 3 <J0 J: 7 * jg£ 



«7 







WS 


«^^» 

APS 


fit 
EO/D] 








T S +F (%) 


T p (%) 


T s + K f%) 


T F (%) 


I'S + F (%) 


T F (%) 




7. 5 


0. 1 




Ll. 32 


43. 5 


46.9 


15. 1 


16. 3 


9. 3 


10. 0 


lttS!0i|9 


7. 5 


1. 0 




12. 35 


43. 2 


46.6 


15.6 


16. 8 


9. 2 


9. 9 




7. 5 


2. R 




14. 20 


43. 1 


46.4 


14.9 


16. 1 


9. 0 


9. 7 




7. 5 


4. 0 




1 3. 50 


42. 9 


46.2 


14.6 


15. 8 


8. 9 


9. 6 



[ 0 0 9 8 ] 

c w.mm i 2 ) 

etH^'b **^S®«tfk^?|EJK (In-Sn-O, ITO) t l, mf&iz jut- \z n 



•t & * X#*S ({Sn/(Sn+In) }X100 ( %) ) * 7 . 5 t L fzltUk 

it. %mm i 8 t mft<7>f&mikf¥x-mw&mm-&ftm l si3 oictt^it5^^7x 

*T'8 0%Kii:IvH^)^, I§ #*>3fcJI 3 8 OnmlcfettS T^jtii^ti 4 3. 2 % T 
*> 9 s *fcS>IRfc##>fcft2iiB3eii 4 0 . l%T#>ofc. If:, »I 3 2 0 nmt300 
n micfelt &m S #^7^3g3i*^ . 13. 2%. 6. 0 % T 3b *) . -fcmn <r> Hflfefll 1 ~ 2 

mtl t L T fij ffl ~f £ Z t fc*T* § ft . 
[ 0 0 9 9 ] 
(tf . ggfll 1 3 ) 

HflfeflJ 1 1 ^]SBHi#m)Slcfcv^T . &JgftJ£ 1 l^dj?^0. 8 nmlcf 



*8 





#v 




ft 
[Q/D] 


(KS380nm) 


T s + F (%) 


T F (%) 




50 


2. 5I^T-%^:isAP^^^/0. 8nm 




86. 2 


97. 3 



[0100] 

M&n&WB 1 1 <^>i? 3 * 0 . 8nmhLti|^, Ig 3 8 Onmlc felt 5 t£ 

S|jfi*tt 8 0 %W_h*^ L fzt)*. MSJ/LfftlC OUT apJ^^HTT^ 9 . i>m'tt*^£ft 
fr-otzo £ o T 3 <^ J: 7 ft Jg tt IBS L T ft ffl -t § - t T § ft O . 

[0101] 
( bP. #11 1 4 ) 

ifctfcfll 1 4 t LT, ]M$Ht^Jglic # «j -)a^13 2 Hf%^)^ > =j ^ u 

is vseife^^ ft z^^nmitwmm^m^rzm 1 <^ffiit<^BH8HLM^ftiii*«L 

fc. 3MiHfc$f»)jl 1 0 , 12*. tfM^A. ^ > ^ Afc Jc ^8£*>b^ ft £# B B B Jf g£fb 

m<7>mm* 4 0 nm t l*:. &«??fli 1 1 tc a. &uc^* 2 . 5 l rzm%< 

S&mmtL. mW-~k 7 nm* t Lfzo %fz. Si3 0 k: 1± E # ^ **ffi*fflv>, 
7. >v y > ^viT-HjMJ 1 2~1 7t [Bjfi^^f+TftM L fc. 

SBHiim)]I*F I Bflnlic J: *) Bf ffi iftfl- * M t . jSMIS^MM (TEM) tc «k * 
Kffflffl^cOffim^^^BHi&fb^S^^iS^^-^^fli^^m^^jy^^tf if 4? *J IC ft o TV^ 

SSlfli?^JBI 1 <^^ffiStaffifc «k Vft^ 3 8 0 nm. 3 2 0 nm. 3 0 0 nmlcfclt^)t 







mm 


^^-^^^ 


n 

[£!/□] 


3fe^3®^ (ifeS380nm) 






T S + F (%) 


T F (%) 


Tsik (%) 


T F (%) 


T S +F (%) 


T K (%) 




32 


2.F> 




11.23 


69. 8 


75. 2 


29.4 


31.8 


20.8 


22. 5 



[0102] 

mmmitwmm 1 o . 12^^^ ^ A#irs* 3 0 ix-ir^^^ ^®si/l 



It 1 1 . 3 a/D^)Iv^ltt^^lT5ra^<?)I@#:^¥W)tI]i$li8 0%W_ht^ 
L fzh*. Ig#wSI 3 8 0 n micfctt ^T^jgii^li 8 0 %^TIh1 *) . £ fcS«^ # 36 £ 
TfeMii^sii 7 O°/o^T0§fcft, fcf * L < #\^ 0 £ . fe^ 3 2 0 n m. ft j| 3 0 0 n m 

^Jcmm^^ . *5£w<r>mmw t it^-r^ l < m&r> tz« &^x. z^^^^mnmnm 

It. tfett^^^)LEDt L < ttU-f-t L < tt, *&&<5vMiMf&E LfcfUffl Lfc 
-t ? ^M * <7) 3g Bfl mtl t L T fij ffl -f § 3 t ft s T'§ 

[0103] 
( bhivff' l 1 5 ) 

tt$$#y i5tu, MiHtt/nic i c ostffl^fcs i <7>mm<7>j&w&it%im<r>ftm 
nw&ft^Jg (ico) tu ffl^^^^wi^^ ic^-ts -b ^ a#*m 11.3 m^- 

% t L. § <? ^agBH^fbt/»H^)li¥^ 4 InmtLfc, ^W»(jl 1 1 iz It . 1 W.=f-%<r> 

&to. b m^%<vM&&i} Lrzm&£>&mm i i t l . mm* 7 nmt Ltz* ztz. m 

M\Z # => ^Sl^fflu , X ^ -y 5? M > ^v£Tflfifc#J 12—17^ IS] +1 <?> * T 

ft®J L fc. 

jgBfl#«|gS£F I B^aXtc J: 9 IfflafitfflL, jM^H^MM (TEM) ic Jc £ 

# h h h If T *> § c t * mm L o 

SBflipmJji 1 ^HffiSf/Cfftfc «k 3 8 0 n rru 3 2 0 nm. 3 0 0 n m iz is It 3 >t 

$ * ft 1 Olc^-to 











«C 




($£#380nm) 


3fe5S»* <i£&320nm) 


TtiSi^^ (7£g300nra) 










[«/□] 


T s+F (%) 


T F (%) 


T s + K (%) 


T F (%) 


Ts-F (%) 


T F (%) 




11. 3 


1. o 


0. 5 


13. 65 


53. 1 


57. 2 


13.5 


14.6 


9.2 


9.9 



[0104] 

Mwmitwmm 1 o . i2tc-bM^A. ^>^^fc£^a^&£# B ^wiHt^?i 

6 5 n/D^^v^ittt%^ LTor«isS<^JKa ¥ iM^ii* tt 8 0 %W_h 
^ Lfc**. H@#<^fe^ 3 8 0 n mlzisrt Z^mmmit 5 5 %^T0 *) . ifcS«^# 
36 ZcTtSii* It 6 0 % * T 0 S 36 . ttf * L < * U , fI3 2 0 nm, M3 0 0 
n m^TtSiStt^ . :£#£Bfl<7>^fiiE0iJ it^Tl 1 L < Mfr o fc. «fc o T . d <7> J: 7 & M W 

[0 1 0 5] 

LMMM 2 5 > frig fll 1 fi ) 
*l£Bfl<7>^BHiim$|^m*leffl^T x I n G a Nv^'ffiJS^ A lGaN^n'Sf^ 
5^7*;b -n^ a^^t^fi^^L E D*T^Mft Lfco 

GaNli^)illcn-GaN : S i ni ( 4 m m ) . n-Alo.jGao.9N 

: S i ? v K M (30nm) . 7>K-^I nGaNMI ( 5 n m ) » p - A 1 0 . 1 5 
Ga 0 .85 N ; Mg (6 Onm) . p-GaN :Mgn>??M (1 20nm 

) ^MiXmrfKLT m^iitzmmmT\z^^T . GaNIIwIllcntShLTN i (2 
nm) /Au ( 3 nm) <^>f*mfli^N il^Ga NS^xfiJi: * * «k 7 tcff^L. p -G a 
N :Mgn>?? H ^^^ffllC^BH^ffi^ p ^« t LTffMLT, fii^LE D*^^^ 

±.mcoj&m^L EDicfeuT, ^BHm*tc*^BH^ii]5fefj 18-23 ^ m m mnm * m 

\>Z> b ( J*!M 2 5). itmm 1 2 *>3gHHi$«l£*fflv>fcig£- (ttKfJ 16) k Jrb^T . 
iBj-^ff^T-^Tt $ -tt/iJf^^fe^ 3 7 1 nmlcfctt^lE7 , ctti7^tt 2 0 %U±.mfri Tz, 



[ El ffl <r> m m * U W ] 
[0106] 

[S3] SW<^±.lc3gB^i>m)l^ff^ L fc£^*?«1£*tt*>**fe*#/fc*^i-»fffi 
HI *> -5 . 

[04] *w^±ic^D«4?«fli^^fiK l /c3gBj^i>m'i±sw^s*^ -%n f&^^-t mm 

[135] *tiE L^^^S*^^«3t^^-tl)fSI3-e^^o 

[13 6 ] *IE0H<7>3Miiil8JjI^ Affile ffl^fctiE L^^60»*^*«fiK^^-t»fffl 
[13 7 ] *f&BHc7)3gB^ipmfli^r#«lcfflv^^*^E L^^60»*«*«fiK^^-t»fffl 

m t * s . 

[13 8] #&tilJ<?>jSifl^«J8*l®«k:m>fc'frf«E L*T<t>*«# 2 *tM<7>«j£ ( 
a), (b) t^t8flS0-e*«. 

[13 9 ] ^mmmmm* mm\z m^tz^mE LM^^m^m^m^^-tmm 

[13 1 0 ] #2£ifl«>3e^*JK*l©«k:fflv>fc>fr*aE L i?IT<7>*« £ffij£fc^-*Rr 
ffl 13 T* £> -6 o 

IftHH] 

[0107] 

1 



10.12 
11,13 

1 4 

2 0 

3 0 

3 1 

4 0 
4 1 
4 2 
4 3 

4 4.48 

4 5 

4 6.49 

4 7 

5 0 



mmmmm 

if X ^ ')7| 

% ^ m * # tp * m i t m m ^ m m m 
^B^^fb^/sfli 

mmizm^fz^^tm^mmmmm 
mmizm^tz^mn&mmmmm 



[ii^] mm 
[m 1 ] 



[13 2 ] 



[® 3 ] 



10 

n 

12 



30 



12 X x 




31 



14.Nl 



i 



30 



[04 1 



10 

11 

13 



hall 



[® 5 ] 



42 

/ 




i® 6 ] 



l® 7 ] 





42 

/ 



[13 1 0 ] 




mm] 

[mm] *sn&<r>mmmi)*m < x^mm^ta (6-5 o o a/u) * * -t % r± n x % 

< . SI3 8 0 ~ 4 0 0 nm^)5ri)tSKIt^, 2 <^ lc ® ^ ^ 3 0 0 — 3 8 0 nra^ 

i i <r>mmi)*%twwi<tmwm 1 o . 1 2 -?«*>*ifcf*JB«ii*>2i 
H^fbt/»diT^ o t . 3gB^^fb^»n 10,12 c # * n s # v ufr^&mmj-\ztt 

LT3 5JSf%lUl 0 0 if T % W SI ^-T L T o & . 
[3URI3] 13 1 



000183303 

19900806 



scn&mnmm 5 t 1 1 ii3? 



